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Tlils:tnentlon.relates-fo the maintenance o,f- 
g0od " appearanoe  of cirrus., julce, b everags and: 
partiCulàr]y, fo. the maintenance.and even im- 
provementof/the cloudy appearance which 
suchl. 
freshlY,prepared .citrus.juices. and such a desired 
characteristic of eirus, juice beverages.. 
After i hïd been shOvn, te be POSSible. to main - 
tain a naural loking,cloud_in.cius juice 
ucs, i. e.,. cirrus juices .and citrus juice beverags, 
it .was at fii'st tti0ught tha all that was needed 
was to. inacivate the fioccLflating.enzymes belote 
they had adversely affëcted the natural Cloud. 
is now definitely.established fhat his is hot suf- 
ficient.] Clbud is .frequently. round.fo be floccu- 
lating,, apparently in the entire absence of 
enzymes. We bave now. made the surpisingdis- 
covey, that 'sucli. non.enzymatic fl0cculation can 
be avoided and even that such non-enzymatically 
flocculated..cloud can be. restored fo a substan- 20 
tially natral condition of suspension by embodyr 
ing in .tlïe .cirrus juice poduc substances of. the  
narrowl/restricted' goup identified as water 
solublë gums o high mannogalactan content and. 
ofwhich gïoup, guar gm, locust"bean gum, and 25 
taa gum are the only. representatives that we 
have been able fo find avaflable. None oi these 
gums are knowr fo be presen in any cirrus fuit,  
We bave ruade the.astonishing discovery that the 
cloud  is well stabflized, agains  non-enzymatic  30 
flocculation bF the use ofpopprtiOns of these 
substances so extemely minor that it is utterl 
impossible that any viScositv changée can  be in 
volv.ed in thproduction - of he efféct and if even 
seems  mos - unlflely tla any suspnsoid action 35 
of he usual type car beresponible f0rthe maLu 
tensnce  orresoration  of ttie. st-bflity of the- 
cloud  
By ttie terre "Cl0ud '' hrein welmear .througl 
out that naturallyoccurring.tubïdiy of appear 40 
ance whict 
partiulesrangng all .the wy)from-microscop.c  
d 0ï  fo collu.idal ïnsize -and at iast temporarily 
suspnded  faily uniformly throoEghout; freshly 
prepared 
tained ir fairly stableconditon, except for the 
natra ' sl0w  setling  of ' larger pticlës  under 
condlti0nsof relatively comp!ee- quiet, for qoEit 
10ngperiod ofrime. 
By one of those peculir, contradictory quirk 50 
off language tlat sometimes tiappen the terre 
"louding.up"has in.recent«years,come among 
some-wto.work.in a practial Way.in the fabrica 
ri'on, distributioï, and/merchandising, of cirrus 
juicesnd:citrus-juice beverages, to mean and 
designte the mdesired tumping up,. conglomera- 
tion» coagulation; separation-, and/or settling out 
of  the valted-mam'at turbidity«tlat sometimes 
occurin ciusjaices-and cirrus juice beverages 
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invention  pçeen çr correc. Tha 
erm, ls almos. dlamerlcally opposedo  
meng, we innd by he erm "cloud,' an 
not used by herei: Neither do we intend hcre 
to fl]clude vithin the meaning of 
"cloud" any of hose artificial turbidity prodçg  
substances, sometimes added to cirrus 
to ca hem t0 appear arificially adL'super. 
10 ficià]ly to bave a juice contentthat is no auBy  
 pçesent fo the exten.indicated by.theapçr- 
ance of the beveagç. 
The fact of .the pçssibility a .a  commerciay " 
opçrableProposiion, ofmainta}ni-ng thenatural 
15 cloud o£ citr, jices and-ci-trs uce bverages . 
in relatively stable form. was originally discovered . 
and first demonstrated .by one of-us near!y-twenyj: 
years ago.L See  Unied States Paen 
2,21721 fo Jese V. Stvens, original appicaN  
tion filed:December-12/ 193L Stmming-fr¢m  
that -discovery the .production»L disrbuion»L and 
merchandisi-ng.of  citrs .juices and=cits 
beverags  haying-a, cloudy- appearance have-:. 
sPread fo and been  adopted-]l  th0se parts 
the  world, in- whic.- cirrus, juice 
manufctured= Cirrus Juces anÇ: citr  jucef 
beverages - pÇssessing .a cloudy.  appearançe have . 
met with such- wid public accptance and)have 
become so firm.ly established that if -has become - 
an absolute f commercial necessity .for 
have that cloudy appearancç; is» 
itsel given, fise fo. sòme surprising .diculties.  
ese: dicties have  exhibited 
primarily . as  deficiency/ and. instabiNty  o  te. 
cloud.. Themoçe serioustr0uble results frçm4he  
instability,i, eJ, he-tendency o.-the.natural cloud)L 
 sertie out..rapidy .upon sanding. Ts.d 
ficulty..ll._be prticularly  obous -ad ismos( 
imP0rtan  commercially, in. connections- Wih 
b0ttledbeverages vich  containa proporton»of  
cirrus .juice andareput.up in glass. en..those .. 
beverages  exhibit - a. natural  coudy , appearance, 
they are, of course, _particularly pleasing»to.the  
prospective consumer, and they.are relatively«un.N 
attractive if the. natural cloud: s seled ou.  
afer..having  first undergone  occation The. 
trouble-is caused',..presumbly,-by what we believe 
fo be a  non:-enzymtic.-fiocculationprocess which.. 
takes place i the:bottled beverage ater boElng.r 
is fiocculatlon  is .rend 'fo take.paee in-beve« 
agesmade ..from juices treated in accordance with'. 
thprocess disclosed in U/S. 
That=press we b'elieve, destroys - or..comleelF- 
inactivates the enzymes; and. this. leads 
believe.that: tNe.fiocculation which, isprevented  
by out çresent inveHtion is non-enzymGtic.in 
character. The .formation of visible .fiocs in..the 
booEledbeverage can sometimes be obseNed«in...as« 
short a= time. as frein one to fo« ours after 
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bottling, particularly if the bottles are at rest. 
The flocs settle fo the bottom of the bottle and 
form an unsightiy layer of sediment. The cloud 
can nsually at flrst be apparently completely 
redispersed by agitation .but upon standing the 5 
cloud will again gather into flocs and settle, as 
in the flrst instance. The sediment layer tends 
to acquire a relatively greater solidity with time 
and becomes more diflicult to redisperse by agirai 
tion. Any such tendency of the sediment to 10 
solidify is, of course, very objectionable to those 
who are putting up the flnished beverages and 
offering them for sale. 
Non-enzymatic flocculation in citrus juice 
products generally, and as particularly to be ob- 15 
served in bottled citrus beverages, bas apparentI 
ly been more prevalent in recent years. It is hot 
deflnitely known what causes this; whether or 
hot it may possibly be due to some variation in 
the quantity of some minor element or constitu- 20 
ent in the fruit, due possibly even to such a re- 
more cause as long range changes in weather 
cycles or fo seasonal variations therein, due to 
possible gradual exhanstion of soils as to some 
partiucular constituent or element, arising from 25 
the fact that a particular citrus orchard neces- 
sarily grows upon the saine soil over a very long 
peried of years, or due possibly to changes in the 
manner of handling and processing the fruit. 
In some procedures for extracting the juice, 0 
the fruits are cut in hall, the halves are grasped 
in cup-shaped devices, and the juice is removed 
by a process or operation commonly called 
"reaming" or "burring," all of which is done 
mechanically and very quickly with little oi" no 3 
expressing or macerating manipulation of or 
action upon the peel portion of the fruit, which 
remains as a hall fruit substantially unaltered 
except for the removal from it of the juice. 
These pieces, commonly called "hall shells," are 40 
separately discharged from the machines. In an- 
other method now flnding some use, the whole 
fruits are each penetrated by a perforated tube 
having sharpened edges and then, while the tube 
is maintained in place, the individual fruit is Le 
squeezed together so that itis caused to collapse 
and the juice is pressed out through the tube. 
The juice is separately discharged from the ma- 
chine. Although the individual friuts are, in this 
instance, fairly completely mashed, the juice does 50 
hot corne into contact with these mashed fruits. 
A small disc or "plug" of the peel is pressed out 
through the tube with the juIce, from each fruit 
operated upon. These are removed by a screen 
over which the juice flows. In both of these cases, 55 
there is no or very little opportunity for the in- 
corporation of any sort of peel constituents and 
any resultant additional cloud substances into 
t_he juice. 
It should be appreciated that some modifica- o 
tions of the extraction processes are capable of 
producing the result of having a relatively small 
amount of natural cloud in the juice product to 
begin with. Even in such cases, good stability of 
the natural cloud is an important desideratum. G5 
Whfle the following out of the process of U. S. 
Patent No. .,.17,.61 is understood to avoid enzy- 
matic flocculation of the cloud, there still re- 
mains the problem of counteracting non-enzy- 
matic flocculation. It is fo this difficulty and 70 
problem that the present invention is addressed. 
In accordance with the above mentioned 
United States Patent No. 2,.17,261, the juice is 
preferably, immediately following extraction 
from the fruit, rapidly heated to a predetermined 7 

temperature, held at that temperature for a pre- 
determined time, and then rapidly cooled. This 
procedure, which destroys or inactivates the natl 
urally occurring enzymes that would otherwise 
deleteriously modify the cloud suspending sub I 
stances, has become universally adopted. 
It should be clearly and fully understood that 
in the cases of the juice products which we bave 
had under consideration in connection with the 
above discussion, the principal difliculty has been 
in connection with the sufliciency of the suspen- 
sion, .and the sufliciency of the stability of the 
suspension of the naturally occurring cloud pro- 
ducing substances in the beverages comprised of 
or containing such juice products. 
If may, perhaps, .be hypothesized that the rela- 
tive instability of the cloud in a particular juice 
product may be due to the fact that any treat- 
ment to which the juice along with the undis- 
solved solid substances carried by it, bas been sub- 
jected bas created new surfaces of such solid ma- 
terial which demand more cloud suspending sub- 
stances to produce a satisfactory stabilizing 
action upon the cloud producing substances than 
are inherently present in the juice. 
Sound theoretical understanding of the funda- 
mentals of the causes of the instability of the 
cloud suspension would be highly important as 
assisting in pointing toward a solution of the 
difliculty. 
legardless of theory as t the causes of the 
instabflity of the cloud suspension, it became a 
practical commercial necessity to discover some 
means of reestablishing the relative permanence 
of suspension of the natural cloud in citrus juice 
products. 
The usual run of substances commonly known 
as "protective colloids" failed to produce any 
satisfactory improvement. Indeed many of tese 
substances are found fo act as precipitants for 
the cloud suspension. 
We bave round that there is a small group of 
substances capable of counteracting the above 
type of flocculation, which we bave referred te 
herein as non-enzymatic. This is the group of 
water soluble gums characterized by having a 
high mannogalactan content. 
As is not unusual with naturally occurring 
substances, the precise chemical make-up of 
these water soluble, high mannogalactan gums is 
not fully known. Moreover, a number of natu- 
rally occurring, gums bave been reported as be- 
longing to this group. Many of these remain to 
be verifled as to their true character and as to 
their being actually and properly so classified. 
This should not be considered surprinin, in view 
of the tremendous volume of technical and scien- 
tiflc literature, and further in view of the very 
regrettable fact that all too frequently some 
author wfll publish as facts what are actually. 
little better than mere guesses. Also, very many 
naturally occurring substances are present in 
some of their source materials in such extremely 
small quantities that they can, for economic rea- 
sons, never be considered as anything more than 
scientiflc curiosities. 
Of the water-soluble, high mannogalactan 
gums, three representatives are available in some 
quantity. These are guar gum, locust bean gum, 
and tara gum. We desire to make it clear at 
this point that we do not herein distinguish be- 
tween locust bean gum and locust kernel gum. 
While a distinction is sometimes drawn in the 
technical literature and in the trade, based upon 
very minor differences in quality or other char- 



inor¢se:inî. 
m»be obained:with:as :litfl¢:.:: one :part: 
milliooe.of:the gmin- the  beverage;- 
someç imprvemenL in- thon. extent: of:: stabfliy 
wouldïbe exPected and:is; in:fc, usutob. 
tined: to:.some exen: by.. -..incras in th 
mount:oLum ovehs:extmely smallpor, 
ion; Honorer; in many,of 
we haetested, an:,incrcasAn çhe monn-0f::: 
up to about 10 par per miion 
he maximum_amount of incre.e in he sabil/za- 
tion=of he -cloud,:tha:is; if. giveszabout::as»much:_ 

atso-members of'theïLeguminosae This:is.a-very 
extensive,family. 
The«oderivati0n - of the gum: from- ifs:. source: 
materal, and.'is, pr-eparation for useform.no,part  
of the,present invention: 
It  wilt:.,be, seen -ai once:.that, as- an, intensely. 
practical::problem; the:,-problem of-.çthestability - 
of - the-natural, cl0ud,': against, tle,above non-en - 
zymatic .fl0cculation-arses pri.marilydn- connec- 
tion-, wi.th, cirrus .-juice products. pu: up-in glass» 
contaners UsuaHy»,the.products-so tiandledare, 
beverage »products containing dêss :than: a..major 
proportion-of cirrus juices: 
Soff.ar as.naturalstrength citrusjuices :them-- 35 
selVes -are-- coneerned; curen -commercial prac 
tice:tends: vey ,strongly tovardputting .theseup.. 
imtimcans. The,contents of-suchacan are not- 
visibleto- the p.rospective- consumera, If is a :very.. 
simple-mater4o shake such a-can slighfly before 40 
opening-if: Indeed; it is hot easy'to-openï tle-can 
and discharge the contents"with0ut  giving: the 
juiceremoved-fromit quite a-.goodstirring« This 
juice.is,then usuall,prompbly served and-prompt- 

strongly desabilized: 
Likewise; we.found: when:we doubled the-juice: 
content  in- the, final beverage; that,-very. 
'25. a:mounts of.gum resulted in markedimprovement. 
but that ,slight further-improvementS 
bilization of: thecoud could-be observed: up:to 
as :much. as: 20, parts, per million of- gum.:in: the-- 
bevcrage: 
0. We,desire to make it clear,that:we,db not:claim 
to make thectoudy,ïappearance better4n,a::jUice:- 
or-juice product that-aiready has:a cl0ud 
 naturally good and ' tha%-hasnot--become:destab- 
lized: In- other wordS; our invention- does 
 result in juice: prodticts, which" falsely::-: apPear:" 
fo--bave a: content'of cit, rus juiceçover and:boe'-' 
what is actually present:. Neither; indeed;.do..:we , 
ully restore : or,- permanently « retain;:  once the 
cloud; has - become rather: fully destabilïzed;, a=, 
. density'oft.cloud:entiely'equt tothe denstty«ofï 
ctoud»:that::wonld::he,.exliibited: in; f0r  examplë 
a- bottled beverage freshly mode -up-from: that  
same j utce- prior tac the,',occurrence of c.: any:: dee. 
stabilization.:oft the,c!oud: Wedo; however7 ac. 

lY.,. c0nsumed«. 
f0r- the: ctoud  to- settle again: While,-our. dïs- 
covery, is:. equ, ally-applicable in-,this field()t seems 
to,us; atpresent; less importan:commercially. 
We-saAl; therefore; direct our,description to the- 
use of,'the.discoveryin connection, with  the pro-. 5O 
ductior,. obbottled" beverages: 
It wilFbe-appreciated from-what.has been said 
above.asçt0 ,the :sources of the-three, gums; guar 
gum;jocust: ean-g.um, and:.ta.r a- gum; that -locust 
bean-g.um- is :much: more-widely - available- com- 55 
merciallY Also; ,we flnd that, when. the quanti- 
ries :used-ar.e reduced -fo-. something:app.roaching 
minimal, araounts, locust  bean. gum_ appears" to 
be more'effective in sustaining thesuspension., of = 
tle cloud.than'either'guar.gum-or ,tara-gum.. We- 
bave. someevidence- th'at .tara" g_um-, is--somewhat - 
sup.eri.of t0gar.: gum and'p.err/aP nearly:as ef- 
èctive: a .10cust  bean- gum. Ail ,of" these" are. 
ma_rlredly.superior:to any of 'the«many, otlaersub- 
sta_nces.thatçwe have.examined: experim.enta!t: 
We. s!".describ e. sp.ecificali.-the- utilization- of; 
locIs..bo..a.n 
Wi!ï...regr/to t,h.e: amou_ut of.lgum to. be 
plOyeoEï, the signifi.can, p,roportion seems: to- be 
the:propr_tion: of_ _-gu .m. An_the .final -bttled;bever- 
ag¢, Tlïe. _amount :us.ed..may,.be.extremey/.smal: 
F0r..ex_arnple, .in»conection-with,a.lemon juice 
beverage :b0ttled_:by a..f0rmu!._a ve'y., extensively 
used at'presençand wh.ich.r,esults n h_e equiva- 
lent.of slght)y. mor e :thon 5'%:::of Jeta.onu Juçe.. in 

Thus .. ttiere-, is little.-opportunity 45 complish-, what. have ben:::found-to be every:im,. 

porant: im pr ovements commerciatly:; :.anti !eae 
able,-to: retain  i. suspension after: twenty.0ur:: 
hours sageat'complete:rest: from :abou'eighty 
per  ct up- fo. as: igh as ninety-fie per cent 
(meased by means of a cotomer), of.:-the: 
orig4nah complëte:density:of:cloud .that.the:pr- 
ticular , jce: is.çcapable of supp!ying" under..theï. 
particulgr contions:of use 
Various methods of addg the,gum:maybe: 
. empleyedï, and- if may: be ,added ai, various:stages 
in:. the; manufacture- of" theïbeverage.. 
porttpot « to-see fo it that.e gum,,has: full 
opportunity fo become thoroughly hydrted:, 
Tese: gums  are: usuay available  as:ça.-, flnely.-, 
60 .dded.:d:.powder.: aving: in: mind  the im» 
potence ofseeg to-it that the-gum-,has 
PO'tunity-; tobecome :fuHY:: hydrated,..weprefe 
form: a sol-: of: the,: m in: water p,rer: te=, its,, 
additio::to«the:juice.,product;. Onever. satis« 
65. factoy: way: to:do ths is:. st., to disp, erse. thon: 
el p,owdered«gum:,in,the water.-hy: dustingAt, 
lighfly onto-the:surface.of::cold wa-terwle »the.. 
!ter:,is:mainaine,in a. condition.of rapid.a 
tatiou.. Af£er.. this,, the.ar may be., 
70 a rime orheaoEto.ne.boil, and_lori.ai fhat 
temperae:,f., as much ,as. two or. three hous, 
 We do.noLattach.pr£icular significance to these 
detai .ofproceduçe, Wé .simpy point out'.that 
we prefcr, to assue the complote 
75. t,g.pm;ince bydog:eso;eecure-a-mure.:sat,.. 
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factory stabilizing action by the use of the saine 
amount of gum or, conversely, an equally satis- 
factory imlrovement in the stabilïty of the cloud 
whfle using a smaller proportion of gum. 
Wherever, herein and in the appended c!aims, 
we refer fo these gums as beil.g in solution 
if is to be understood that we recognize that 
the gum will actually be present in sol form, since 
if is undersood that these substances do hot 
pass into true solution, but form only colloidal 
solutions or sols. 
The preferred amount of gum fo be used in 
making up the sol is to some extent amatter of 
choice. Locust bean gum in equivalent propor- 
tions seem fo form somewhut more viscous sols 
than are formed by the guar gum and tara gum 
that we have examined. Sols containing as high 
as five per cent by weight of locust bean gum 
(equivalent fo fifty thousand parts per million) 
are round to possess a heavy viscosity such they 
would not ordinarily be used. We bave round 
a. sol containing one per cent by weight of locust 
bean gum to be very convenient and satisfactory 
for use. Ifs viscosity is sufficiently low that if pre- 
sent no problem af all in measuring or handling 
and is readily dispersed into the other liquids 
to be embodied in the final syrup or beverage, af 
any desired point. If blends well and the secur- 
ing of uniformity of mixture in the various parts 
of the mix does hot become a problem. Likewise, 
by the use of this particular concentration all 
steps of calculation are reduced fo the simplest 
possible terres, both the calculations for making 
uP the sol. and the calculation with respect fo the 
amount of sol to use to obtain a desired final pro- 
portion of the gum. Thus the possibilities of 
error are reduced to a minimum. 
As a further illustration of the effects of the 
completest possible hydration of the gum, we 
bave round that, using the saine final proportions 
of all other ingredients in the final beverage, we 
get imroved results by adding the gum as a sol 
of 0.1% concentration over the results given by 
the use of a sol of 1% concentration. This im- 
provement is manifested both by improved sta- 
bility of cloud suspension at the saine final gum 
proportions and by equivalent stability of cloud 
suspension at lower gum concentration, in the 
cases of the beverages for which the gum sol use 
was of 0.1% strength. 
The point in the manufacture of the beverage 
or of the fountain syrup at which the gum sol 
is added is likewise to a considerable extent a 
matter of choice. 
In the manufacture of bottled beverages con- 
taining less than a major proportion of cirrus 
juices, there are, as now commonly practiced 
commercially, a number of stages af which some 
definite liquid product is being handled. The 
gum sol can actually be added at any of these 
stages. These stages as usually identifiable are: 
(a) extraction of the juice, (b) heur treatment or 
pasteurization of the juice for enzyme inactiva- 
tion, (c) concentration of the juice, (g) fabrica- 
tion of the beverage base, (e) making up simple 
syrup, (1) mixing the beverage base and the sim- 
ple syrup to form the bottling syrup, and (g) 
bottling the final beverage. Obviously if will hot 
awaYs be possible fo separately identlfy each 
of these steps in a particular procedure. 
In the absence of any factors which predomi- 
nantly indicate another course, we prefer fo add 
the gum as a sol and either fo add it fo the juice 
prior to or during the concentration step or fo 
add It fo the concentrated juice during the fab- 

8 
rication of the beverage base, i. e., either af step : 
(c) or af stel (e/) above. We call larticular at- 
tention fo the fact that, af whatever stage the 
gum sol be added, it is of paramount importance 
5 to see to it that a thorough intermixture of the 
gum sol with, and dispersion into, the other liq- 
uid constituents is accomplished. 
. While the gum sol is added fo the juice prod- 
uct prior to or during the concentration step, 
10 and then the processing of the juice product ts 
carried on in such a way as fo bring the concert-  
trated product to some predetermined percentage 
content of soluble solids, the addition of the gum 
sol prior to the concentration step avoids the 
15 necessity of any adjustment in the calculation fo 
allow for the aqueous phase of the gum sol and, 
in .effect, permits the subsequent removal of the 
water added with the gum. If will be understood 
from what bas been said above that these are 
20 matters of convenience only and hot matters, of 
compelling necessity. 
When the gum sol is added during the fab- 
rication of the beverage base, results that seem 
fo us fully equal in satisfactoriness are obtained, 
25 with equal convenience, and without any modi- 
fication in the equipment ordinarily used for 
such purposes. In the case of the addition of 
the gum sol during or prior to the concentration 
step, the agitation normally attendant upon con- 
30 centration will insure complete dispersal of the 
gum sol into and ifs intermixture with the other 
constituents. In other cases, including the ad- 
dition during fabrication of the beverage base,. 
adequate mechanical agitation or other means 
:5 must be employed fo insure full and entire inter- 
' mixture. Quite possibly the improvement for-. 
merly referred fo as being obtained by addition of 
the gum as a 0.1% sol instead of as a 1% sol is 
partly attributable to the fact that the sol of 
40 lower strength will be more readily stirred or 
otherwise mixed fo a state of complete uni- 
formity of intermixture. 
Because of the fact that these gums do bave 
an important effect upon viscosity af concentra- 
45 tions that are relatively high as compared to the 
infinitesimal amounts that we find satisfactory 
in the final beverage products, this effect upon 
viscosity being particularly noticeable in the pres- 
ence of considerable quantifies of dissolved solids 
5o such as the sugars and acid of the cirrus juices, 
there is a limitation upon the amount of the gum 
that can be incorlorated in concentrated bev- 
erage bases and other concentrated jutce prod- 
ucts. For example, with a concentrated lemon 
beverage base intended for use by bottlers, which 
5o .base contains approximately forty-five per cent 
of dissolved solids, we find that the proportion of 
about 0.3% of locust bean gum by weight in the 
concentrated base itself is about as high as we 
would prefer fo go, having in mind the desired 
50 ease and convenience in handling the beverage 
concentrate. This is an a.mount which is con- 
siderably more than ample, as will be seen from 
the fact that if from such a base a final beverage 
be prepared which bas an equivalent of about 
65 5.2% of lemon juice in the finished beverage, the 
finished beverage will then contain 36 parts per 
million of the gum and, as indicated above, little 
or no improvement of.cloud in such a beverage 
ï} was obtained by increasing the gum content 
above about 10 parts per million of gum, with 
respect fo the beverage. Concentrations of gum 
up to, and considerably above, 36 parts per mil- 
lion in the final beverage are insufficient to 
terially, increase the viscosity thereof. 
75 Where if is desired to incorporate the gum" 
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 into=a. bërage.ireimrëdl ffom a .bae:..tha.has 
.alïeady-eC ruade« itWill/of: COUrsebe a m- 
paativel imple marrer to4nOpOa'te'heg 
 sèl:as:theottling, syrupïor«èvC as th béverage 
:itêN, is-being ComRodd.. In eithèr Of Sùh 
:aesthe.importance o securing thoroug.ïter- 
:mixture-mt necessarfly:be CareuIly observëd. 
We desire fo .point- out thatwe -bave.. observed 
 to typesr perhaps we should Say; cusesbf 
onenzaic flocculation of thé cloud hich- are 
nt .nomally observed in mang, for 'eaple/a 
-citrus:juice beverage with the j$ce 
 the.te the proessing; of the: jce hasbeC, cdm- 
pleted. :ese o: pes 'appear: to reSent 
- stances 0f: fl0cculation- :that:are ' n0t.àiays: com- 
pletèly-avoidëd by:the .seof::gum in;.accodance 
 Wi.th thepresënt.inveon.  However." 
them :the lizaon of.the gum bas :been. shon 
tobe 0f great-advantge.and odinarflypi'oduces 
.,sufficient povement.that thec0mmeciat,prep- 
.araon. ad..dtribuion-, ad «sle. of.: .beverages 
under tese pacular conditions 'can,,be carried 
on th full stisfaction. 
. One:of'.these appears tobe induced, by the:use 
of waters in or from certain localities. e ,use 
of the gum in th.itce, rests;in improved 
spension of the cloud which is otheise sus- 
.cepble of being fairly cmpletely floculated in a 
relatiVely-hot storage rime by constituents of 
the water. 
'hther.mgy be thoUght 0f as arlSig-wihin 
the jcePr0dct itself; aithough iris not-preSent 
at-the ;tie -the:,processing 0f: he. jice: -bas, been 
completed..It::has been. round-in the study-of 
cirrus juices.,that c.ir.us juice-products .high in 
acid. content,-.as, lemon -juice is, ,undegosome 
chang durg ]ung storage, espeially at..higher 
.temperatures, ,which eventual!y :will .cause.-he 
cloud.to,become fairly completely unstäble.,is 
 change in the juice -product is- evidenced, byfloc- 
culaion of the cloud when the jce prodùct is 
dfluted  beverage stregth..This.destabfiiztion 
of the cloud by aging is hastened by exP0sure fo 
high temperatures during thesrage and prob- 
ablyal by- exposure  to-exc'essive  heat during 
manufacture. e :sáme procèss goes 0n- at a 
,lower:tempèratue-.but=at a much:slower«ate. 
It-is important n0te,:however,.that.lemonjuice 
products wfll usally be :.oo.dgrk :in/c01or..:for 
ommercial use before :a.'critical. amount ,:0f :de- 
 stabilàtin has.:occurred: by reason, of gging. 
As indicated above, the gum does hot completely 
prevent this destabflization «by aging... It:,des, 
.however,- retard., the, process :verY .deflnitely«er, 
,perhaps..more correct!y sated, -compensates-for 
,it ad thereby prolongs the-storage lire of the Con- 
centrated juices. t does hot reduce, the«ate:of 
 .arkening. Coequently,.the effect.of.the addi- 
:tion of .the g is to tend to car the storage 
file of the juice product, from e standpoint of 
stabilizaon 0f"the :'cloud, over-in theperiod 
orcnïtion i'hich the.juîc :product-ill ave 
ee0mnaeCepaSte c0mmercillybecauefhe 
=akëmg Ofhe-olor. =: t Wïil bë ndërt5that 
ts ïorm of destabilation is n5noàilY:ïm« 5 
portant and comes-.into:lay only under conditions 
where it y bave proved.necessa or desirable 
to store somê high-acfd cïtfis.jice product for 
aery comiderable peiod of:ri-me, 
As we bave indicated above, coiderable:.i- 7.0 
ation is possible with respect to the amount of 
g to.:be-employed. To Some 
"marrer-of choice, and. it .pe ::e selécï0n':0f 
a proportio of g:tht Will: iue-succes er 
the gregtest -varie. of .condins hht:hy"be 

 encountëredïwihout'::incring, the likélihïod:b 
: enCountering,an:ïcontitisns undër:hich the o- 
portion:of m:utilized:woutd beèpectedo e 
rise toany difficulty. :e're are;::Sf: cse se 
5 factors which tend to be liming. Wehael- 
eady indicated in « a ;.geeral ::y. whàt ,these 
factors :àre. :en,: as«ds :the usualcommeral 
-practie; a beverage is:o: be:prered'frbm 
thatçhas lréady been fabricatèd::nd 
10 ddedeiherat-:e: origa eocefltratf5nófthe 
-juice:-stage or- a,the:/stage:.of-'£he: abl, icatièof 
he beveage base; then(the maximm»amnt(.Uf 
 g :hat Will .ait :of , conveent ,ad  ss - 
,ac handling  of: the -concentrae:-er:- of;::the 
15 beverage: base: g present , in- t wfll:be»e 
 Iiming .factOr. .,iswillnot beçthe':sameior 
- all. entions :of/handlg,- ,there: being,. 
:ample,:-diffèrent:problems :connecd::h filting 
.ïntogallonse tin-,cans"and . filli. ïnga, ll 
20 -b0tfles, as is :co-.in the, cse:o¢ertain 
-of  beveage ;bases,.and -: particularly 
sps. »Neither fll. ts..-m:iting«ac«efod 
-..be precisely:: the  saine in. the case of»diffeent 
pes of equipment.. so, it wi]l necessarflF Fay, 
 25 dependent :Jupon - -the ,-concentratien.ofç ssolvd 
- sollds ,in :the concentrateor-the .base. :  Wehge 
said, a.bove;when:working,.with acemmon type.of 
lemon ,.beverage- base which.-:cen.ta...ppoxi- 
mately 45. o dissotved solids, -flnd-abou 0 
0 'of:::gum  ::'heseto'beasmuch:as we desire 
 tO- haFe preset. 
_ e:highe=acid-citrus JUiCs-such:as.lem, 
«which,. -n: adition-bei.g higher- 
also nomallylower !n .eir:de!y?o-:natual 
5-cl0ud,eibit moreçequdtly-a--.sufficient.-/de- 
stabilization-of, clo.ud-from nopreymatiç;cass 
than .:.d0,-the -.!oer :acid, .higher -.natal ,coud 
cits ]ulces.:such as..orange.:juice,,nverVhel¢s 
ts diffic does prenent ).seripus.çommercial 
«,0 .Pr0blem ith-orange jce. .Thç :Us.-commer- 
..cialpçactice:is-to.cry-the soluble,soldscontent 
..to a-.higher pçcenç$e :in : he .:ç0ncentrtenï.f 
.0çàne : jices: :than -is: dofie with-.lemen j.$çe. 
.keise :the coon .commer¢ial :.pacic e »is o 
. fabricate6range jce beer-ge.basest«a:::hgher 
5 :sqluble-sis.:.prcentagç than isd0ne:.çh lembn 
 uice :beverage bç. -- Cosequenly, 
-things.bèing: equal,--the :mmum«pFoi-on of 
:gm at can:-be.emb0diedith ease: andc0n- 
veence,;in such: gher .ble«solids conCert- 
S0 .trates  and -bases 11: be::Cely lower. 
-cmmomto«prepae-ora-ge p ce :c.onc en.rates:s o 
:that e:percentage of dissolved:.s01ids«is::aeut 
:65 % by.eight,or: even:,as: hig.h,as.V2 % b'y Weïht, 
wle :omnge jce beverage :baSes, ae: oftemso 
55 -fàricd.£hat: they-:have a dissoted 'solidscon 
tent of-60 %..-With: produc -0 Such::hïg) 
content, we coider a g content 
faiçly., high. ::/ e- gum :Content  ïs s:high  as 
0.2: ,: pr«ducts, oï suchgh solis: . concag6n 
0 becoe-rthe icult:to handte-sasf«til.. 
en predcts o .relely. hiSh'»solldsJc on- 
centration :alSo :c0ntain.;rëlatiely higer 
though proporonaely..tlL very low) amounts 
of gum, if  to be ëPëctë'ht a certa amont 
of gelation -itl:cc,..nd hisïill actually be 
observed...many such cases.. 
dissolved sods bave upon the colloidl$l. 
:Sch els.: are harder-.t0 .hadle: 
:oçher..f0m. of.-product, bdàu'e.: 
:srg,/:necessa.-to -dese -teëëdïë- 
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11 
dehydrated gtun substance that constitutes the 
gel Accordingly, we brdinarily prefer fo keep 
the gum content low enough to avoid gel forma- 
tion completely or, af least, fo give only a very 
weak gel. 
In the flnished beverage, extremely small 
amounts of gum give a truiy beneflcial effect. 
With a flnished lemon juice beverage having ap- 
proximately 5% lemon juice equivalent, one part 
per million of gum gives good cloud suspension, 
whfle some Improvement is observed by Increas- 
ing the gum, up fo as high as about ten parts 
per million. Any increase above this is appar- 
ently merely insurance provided against the pos- 
sibility of encountering some unusually unfavor- 
able condition. Again, working with a series of 
orange juice beverages in which the final fin- 
ished beverage contained approximately the 
equivalent of 13% of orange juice, .we round 
that three parts per million of gum in the fin- 
ished beverage gave a substantially major part 
of the potential improvement in the stability of 
suspension of the cloud. In some cases, increase 
in gum content up to about nine parts per mil- 
lion gave some further improvement and about 
all the improvement that could be obtained by 
larger amounts, while in other cases, increase 
in the gum content up to flfteen parts per mil- 
lion gave still some slight further improvements. 
In all of these instances, ranging all the way from 
original natural strength juices through concen- 
trates, bases, syrups, and flnished beverages, as 
throughout all the variations in the practice of 
our invention, the gum is present as indeed a 
very small proportion relative fo the other non- 35 
aqueous constituents of the cirrus juice prod.uct; 
and we designate this very small relative propor- 
tion by referring to the gum as being present as 
a minor constituent. 
We flnd that a very convenient "rule of thumb" 40 
guide is fo have the gum present in the concen- 
trate, in the beverage base, or in the syrup, in 
such a proportion that there will be present in 
the final flnished beverage one part per' million 
by weight of gum for each percent of juice equiv- 45 
alent, by volume, that is present thereln. This 
"rule of th.umb" guide assumes, of course, that 
the final flnished beverage will take the form of 
a cirrus juice beverage having from, say, about 
5% up fo about, say, 15% juice equivalent by 50 
volume, and allows a reasonable average or "mar- 
gin of safety" in the proportion of gum. We do 
hot know of any conditions, or causes, of cloud 
lnstability that wfll be encountered that would 
require maintaining the same relatively high 55 
margin of safety in the case of a concentrate 
intended for dilution back to the equivalent of 
100 % juice. 
The following speciflc examples will, by way of 
illustration only and not by way of limitation, 60 
exhibit the application of our invention, in ac- 
cordance with the foregoing disclosures, to the 
preparation of particular citrus juice products: 
EXAMPLE 1 65 
Lemo uice bevevage 
A beverage base is compounded of ingredients, 
as follows: 
Concentrated lemon juice ........ gallons__ 264.2 70 
Concentrated orange juice ......... do .... 26.0 
Sodium citrate (2I-hO) .............. Ibs__ 35.3 
Sodium benzoate .................... Ibs__ 55.8 
Locust bean gum ................... Ibs__ !.43 
Water (approx.) ................ gallons__ 

12 
The concentrated lemon juice contains 340 
grams of citric acid, calculated as anhydrous, per 
liter. The concentrated orange juice is 72 ° Brix. 
Both procucts bave, during the course of their 
5 manufacture, been heat treated to inactivate 
enzymes, in accordance with U. S. Patent 
2,217,261. The sodium citrate is added for the 
purpose of improving the taste-body of the flavor. 
The sodium benzoate acts ks a preservative and 
]0 is present in the base in suffi,lent quantity to 
supply the desired amount in the final beverage. 
The locust bean gum is added in the form of a 
sol of desired strength, such as.l%, either to the 
lemon juice prior to or during the manufacture of 
15 the concentrated lemon juice or if is added dur- 
ing the actual compounding of the beverage base. 
In the latter case, the water added as part of the 
gum sol either constitutes or is deducted from 
the total amount of added water specified. 
20 These ingredients are compounded together in 
known manner in a suitable apparatus, such as 
a glass lfned tank provided with an agitater. A 
mixed batch of beverage base is obtained of 
approximately 331.1 gallons in volume and 3316.2 
25 lbs. in weight. 
Composition of base (by calculation) : 
Soluble solids concentration 
degrees Brix__ 44.6 
30 Citrlc acid, as anhydrous ....... per cent__ 23.1 
Juice content equivalent ........ volumes__ 4.95 
Gum ......................... per cent__ 0.043 
By the expression "juice content equivalent" 
we mean, as applied fo the particular instance, 
that the base contains substances, except for 
water evaporated during concentration, actually 
derived directly from cirrus fruit juices by con- 
centration and equivalent fo a volume of origi- 
nal- juice 4.95 rimes the volume of the base. 
The above base muy then be utilized in the 
ïollowing. 
Bottling syrup formula: 
Base, from above .................. gallons__ i 
Sugar syrup, 32 ° Bé .................. do .... 17 
F1avor extract and color, q. s., or ...... fl. oz__ 3 
This syrup is mixed and compounded in known 
manner. The beverage, in this example, is then 
bottled Inte 12 oz. bottles, with the throw of 
the above syrup adjusted to 2 /4 oz. of syrup per 
bottle, and at the same rime carbonated, as de- 
sired. 
Composition of beverage (by calculation) : 
Soluble solids concentration_degrees Brix__ 13.3 
Citric acid, as anhydrous ....... per cent__ 0.28 
Sodium citrate (2H20) ............ do .... 0.013 
Sodium benzoate .................. do .... 0.02 
Juice equivalent, by volume ........ do .... 5.2 
Gum (approx.) ................ p. p. m__ 5 
This beverage will be round to bave an excel- 
lent cloud retention and stability, even though 
the concentrates exhibit strong destabilization of 
the cloud in a corresponding beverage made_.p 
without the gum. 
EXAMPLE 2 
Orange uice beverage 
A beverage base is compounded of ingredients, 
as follows: 
Concentrated orange Juice ...... gallons__ 246.1 
Flavoring substance s ................ Ibs__ 20 
Ciric acid, crystalline (average) .... lbs__ 201.1 
37.0 75 Locust bean gum ............ ._ ...... Ibs__ 1.41 



 concefitrtëd: oange juice usd  in this 
cs,e,-i 65 ° Brix, and has during the"course of 
its-manufactUre been heat treated.to inac.ivate 
enzymeS in accordance with U. S: Patent 
2,217,261. The locust ben g preïerably 
added in the ïorm of 
ohér sutable strength. Since the ï0rmula as 
gïven ab0e doës hot Call ï0r-added water; the 
fim sol may be added to the ju2ce during 0r prior 
to the concentration sp. I is also pOSSible fo 
mdfy the ormula sufficiently to petit he 
ditïon of a gu m sol of relatively-hgh cOnCentra- 
ton, such as 3%, to the batch. Another posï 
5iiy is to mix the dry powderedg detlY 
lnto the concentrate or a portion of' t, alCing 
rapd agitation. H0wever, We db hot pçeïer tis 
latter procedUre unless rime can be a:lloWed at 
latC sthg after. mo2e Water has bëën.addedto 
ermt satisïact0rily compIetehydrt0n oï he 
gum. 
These ingredients re comvoUndë okether n 
kn0 manner in a suitable apparatus; Such as a 
giass lined tank providedwih an agitàto r. A 
mixed batch of beverage base 
proXimately 264.2 gallos in volume-and ,24.4 
pounds  weight. 
Composition oï base (by calculatio) : 
Soluble solids concentration_degrees Brix__ 6.7 
Citric acid, .as anhydrotm ...... per cent= 11.3 
Juice content equivalent ....... volumes-- 6.08 
Gum ......................... per cent=. 0,048 
Thb .bove base ma-y thé be: itilizëd in the 
fòli6wig.: 
Oragë5de 
Bse,..fom ab0e ................ galï0fi__ 1 
SCar,  sucrose ................... lbs__ 38 
Water ......  .................... ga!10ns_ 36:2 
ThiS s'up is mixed and cop0uadèd  kn0wn 
maner adsh0uld yield-approimately 40 gal- 
lon:oï an orangeade type of.beverage. In pré 
ent c0mmerial practice this bevëraSeis-otdï- 
narfly filled ihto and distted commeriallF 
in contàinès 0f he. sme pe as are used to 
dtribuè il. Th'e beverage does hot con- 
tain a p2eservative and requires approximately 
the saine care in handling, as well as promptness 
oï.use, as ïresh milk. 
Composition of beverage (by calculation) : 
So!uble solïd$-c0céntçati0n:deree Brix__ 12.9 
Citric acid, as anhydrous ........ per cent__ 0.36 
Juice equivalent, by vole ........ do .... 15.2 
G.fi (àpDox.) .................. p. p. m__ 15 
This beverage--witl-be round te have an excel- 
lent cloud retëntion and stability, éven though 
econcentrae ïora. whi6h it is ruade ekbi 
strong destabilization oï the cloud  a c0rC 
sponding beverage marie up without the gum. 
EMPOE 3 
Orange luice berage 
A beverage base is compounded oï ingredlen, 
as follows: 
Concentrated orange jce ...... gallo__ 166.4 
Citric acid, crystalline (average)_pounds__ 223.5 
Flavoring substces .............. do .... 63.7 
Sodium citrate (2HO) ............ do .... 18.5 
Sodi beoate .................. do .... 44.9 
Water (approx.) ................ gallons__ 69.6 
Locust bean gum .................... lb__ 0.97 
The concentrated orange juice used in this 
case, is 65  Brix, and has been heat eated to 

for. te pmpose of impoïg-the 
the flávor: Th sodium bezoatè is 
the base in sufficient quantities 
5 necessary preseàtve in :he deSirëd"a/mouht.ïn 
the finaï béVerage: Thê i6ut:bh:gïoE:tS 
in thê ïorm :of a sol'- of:dësirëd Strënh fi %h'è 
Water So added; îther nsiUës 
from tlïe total aount 0f 
klioçvn manne ifi asuilê»PPafl,:.h 
glàsS lined tank. prviflëa V}h-:,agit 
mixed 'bach of bevea.'ase 
proximately 264.2 gallons  
15 poundsi weight. 
CompositiÓn of-base (by cattion 
soïube solids concentrationadeèes 
itric.acid,. as avdrous ...... pè Cëi_ 
Juice-comen equivalên ....... v61fle__ 
20 Gum .......................... e eët_ 0:0: 
Thh:: b0v base may. then: be uflize:in .the 
fSil0wing. 
B0tling syrup formutfi: 
25 Base from above .................. gI15,_ 1 
Sugar syrup,..32  BeC ................. 
This Syrup is mixe an-compoundedin0: 
maér: Thë beverae, in-this 
30 b0tlëff into 12-oz.botties, With hërw 
abbvësup adustèff rb 2 oz. 0f .srP. Yeb6 - 
Copsitio-o bveagë  f by-ï:ïi 
35 Soluble solids cffnCetration. 
degrees:im- - 14 
CiiC acid» a ahyd0s=_yercent.. 
S0inm citraë (2H0) _  ......... : do: »»:0008: 
This beverage witl >e.ound teve an excël 
lent- cloud rention, and: stability- even,, thoraX. 
the concentratê from-which .it-is .marie exhiit». 
45 strong destabilization of. the, clou, in.  Core- 
spondifig, béverage marie .u 
I Sh0uld; e-.undèrst0od.:hat ifi he ïohgoing_ 
examNês tlie -f6rmulas. are based 
practïe  manufaeturg, estabÏihelt-ih. 
50 whi6h the .mtric system o :meaShrementi.ed-. 
f6r the-calculàtion and abicti5n of. pr0duès:0f. 
this-sortl ifi. É/xmple ]1. the- mohd.t 
trated lém0n jflice 0rdiï 
lis Whflë ifl EXàmplè: 2. md:Ëxapie 
55 batches are calcultéd-to-fi:s at 
264:2  gail0fis .in each case, in he .presenta$iol- 
of_these exalès hèrin,: the valfles-have been. 
c.al6ultêd0vè.t0 .the Efiglih.sysëm of.mëasUre 
ment in poun and gal0ns. 
60 Numerous variations in procedure will suggest 
themselves to those who are skilled in this art, 
in the application of the present invention to the 
widely differing details of mapulation that are 
characteristic of commercial practices in this 
65 fleld, 11 without departing from the fdamen- 
tals of the invention. 
We may point out that we bave hot developed 
any hypothesis that satisfactorfly lis the high 
maogalactan content of the efficacious gu 
70 with their efficacy for out particar purpose. 
Nevertheless, it is clearly apparent that it is this 
stingshing characteristic of having a gh 
mannogalactan content that differentias the 
effective gums from the non-effective gums and 
75 other non-effective substances. 



Havlng thus fully diselosed the nature of our 
invention and the methods of maki.ng and using 
if, we claire as out invention and desire fo secure 
bY Letters Patent the following: 
I. A method of improving the natùral cloud 
of a cirrus juice produot whioh comprises incor- 
porating in the juice product in solution therein, 
as a mlnor constituent thereof, insufficient fo ma- 
terially increase the final beverage viscosity, a 
water soluble gum of high mannogalactan con- 
tent, whereby a relatively high permanence of 
stability of suspension of the natural oloud pro- 
duclng substances present in said juice product is 
imparted thereto. 
2. A method of improving the natural cloud of 
a cltrus uice product which comprises incor- 
porating in the uice product in solution therein, 
as a mlnor constituent thereof, insuiïicient fo ma- 
terially increase the final beverage viscosity, 
a water soluble gum of high mannogalactan con- 
tent of the class consisting of locust bean gum, 
tara gum, and guar gum, whereby a relatively 
hih permanence of stability of suspension of 
the natural cloud producing substances present in 
said uice product is imparted thereto. 
3. A method of improving the natural cloud 
of a citrus juice product which comprises incor- 
poratin in the juice product in solution therein, 
as a minor constituent thereof, in.suiïicient to ma- 
terially increase the final beverae viscosity, 
the water soluble gum of high mannogalactan 
content, locust bean um, whereby a relatively 
high permanence of stability of suspension of the 
natural cloud producing substances present in 
said juice product is imparted thereto. 
4. A method of improvin the natural cloud 
of a cirrus jUice product which comprises incor- 
poratin in the juice product in solution therein, 
as a minor constituent thereof, insuiïicient to ma- 
terially increase the final beverae viscosity, 
the water soluble gum of hih mannoalactan 
content, tara gum, whereby a relatively hih 
permanence of stability of suspension of the nat- 
ural cloud, producin substances present in said 
juice product is imparted thereto. 
5. A method of improving the natural cloud 
of a citrus juice product which comprises incor- 
porating in the juice product in solution therein, 
as a minor constituent thereof, insufficient fo ma- 
terially increase the final beverae viscosity, 
the water soluble um of hih mannoalactan 
content, guar gum, whereby a relatively hih 
permanence of stability of suspension of the nat- 
ural cloud producin substances present in said 
juice product is imparted thereto. 
6. A citrus juice product containin, as a 
minor constituent thereof, insufficient to mate- 
rial!y increase the final beverae viscosity, a wa- 
ter soluble gum of high mannoalactan Content 
fo stabilize the cloud therein. 
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ï A cirrus juice product containing, s  min0 
constituent thefeof, insufficient to matériall/in- 
crease the final beverage viscosity, .à water solu- 
ble gum of high mannogalactan content of the 
,5 class consisting of locust bean gum, tara gum, and 
guar gum, fo stabilize the cloud therein. 
8.. A cirrus juice product containing, as a minor 
constituent thereof insuilicient fo materially in- 
crease the final beverage viscosity, the water solu- 
le ble gum of high mannogalactan content, locust 
bean gum, to stabilize the cloud therein. 
9. A cirrus juice product containing, as a minor 
constituent thereof, insufficient to materially in- 
crease the final beverage viscosity, the water sol- 
15 uble gum of high mannogalactan content, tara 
gum, to stabilize the cloud therein. 
10. A citrus juice product containing, as a 
minor constituent thereof, insuiïicient to mate- 
rially increase the final beverage viscosity, the 
-"o water soluble gum of high mannogalactan con- 
tent, guar gum, to stabilize the cloud therein. 
11. A cirrus beverage containing, as a minor 
constituent, insuilicient fo materially increase the 
viscosity thereof, the water soluble gum of high 
_".5 mannogalactan content, locust bean gum, to sta- 
bilize the cloud therein. 
12. Concentrated citrus juice containing, as a 
minor constituent thereof, insufficient fo mate- 
rially increase the final beverage viscosity, the 
0 water soluble gum of high mannogalactan con- 
tent, locust bean gum, to stabilize the cloud in 
beverage marie therefrom. 
13. A citrus beverage base containing, as a 
minor constituent thereof, insufficient to mate- 
35 rially increase the final beverage viscosity, the 
water soluble gum of high mannogalactan con- 
tent, locust bean gum, to stabilize the cloud in 
beverage marie therefrom. 
14. A citrus beverage syrup containing, as a 
4o minor constituent thereof, lnsuilicient fo mate- 
rially increase the final beverage viscosity, the 
water soluble gum of high mannogalactan con- 
tent, locust îoean gum, to stabilize the cloud in 
beverage marie therefrom. 
45 JESSE W. STEVENS. 
DAVID E. PIITCHETT. 
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